New ribose-modified fluorescent analogs of adenine and guanine nucleotides available as substrates for various enzymes.
The synthesis of fluorescent derivatives of nucleosides and nucleotides, by reaction with isatoic anhydride in aqueous solution at mild pH and temperature, yielding their 3'-O-anthraniloyl derivatives, is here described. The N-methylanthraniloyl derivatives were also synthesized by reaction with N-methylisatoic anhydride. Upon excitation at 330-350 nm these derivatives exhibited maximum fluorescence emission at 430-445 nm in aqueous solution with quantum yields of 0.12-0.24. Their fluorescence was sensitive to the polarity of the solvent; in N,N-dimethylformamide the quantum yields were 0.83-0.93. The major differences between the two fluorophores were the longer wavelength of the emission maximum of the N-methylanthraniloyl group and its greater quantum yield in water. All anthraniloyl derivatives, as well as the N-methylanthraniloyl ones, had virtually identical fluorescent properties, regardless of their base structures. The ATP derivatives showed considerable substrate activity as a replacement of ATP with adenylate kinase, guanylate kinase, glutamine synthetase, myosin ATPase and sodium-potassium transport ATPase. The ADP derivatives were good substrates for creatine kinase and glutamine synthetase (gamma-glutamyl transfer activity). The GMP and adenosine derivatives were substrates for guanylate kinase and adenosine deaminase, respectively. All derivatives had only slightly altered Km values for these enzymes. While more fluorescent in water, the N-methylanthraniloyl derivatives were found to show relatively low substrate activities against some of these enzymes. The results indicate that these ribose-modified nucleosides and nucleotides can be versatile fluorescent substrate analogs for various enzymes.